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Abstract: Aiming at the problem that the polarity of star sensor installation cannot be directly tested at present, the
polarity test method of star sensor installation based on star simulator is proposed. The principle of this test method
is explained from two aspects of physics and mathematics, and the operation and criterion of the test method are de-
signed. The concept of testability is proposed, and the validity of this method is proved by the testability analysis of
the star sensor polarity and the star sensor installation polarity. The test results of star sensor in loop on satellite
show that the method is easy to operate with the intuitive effect, and can be widely used.
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Fig. 1 Functional schematic diagram of ASTRO10 star simulator
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Fig. 3 Comparison of dark original color statistic distribution

K3 AN bR I8, EYAR bR (f T A2
M) 3R 28 R HUR SR I R S TR =i
. Hep, Behdh DRERI M, aEiidh
TR, WEE MLy TR MWATA; &AL
AL TR A MDD 7R 5 SRS U & pd oo b 5 2
TR Z WhAHOC Y IO e 8, & 6 iR 4O B URE AR
it g (3),

Kot T g R R T AL AR AT, R USSR
DU TR R G 2 vh R R R 22 S B
AU A VO T R D O B 20s BB — I, LR =

YA R B 2s T —
m%%gﬁﬂﬁﬁéﬁﬂﬁm%%%oﬁT

T30, ANk B SRR A5 VR 3 LN A0 Y o 2 bh

ZARFEAE O B, BRI q.(1) =¢q.,(2) =0,

M 3 ik — i ORI e 26, H
WEARFEFAE) g, (3) =0. 06485, X [ 114 % B 4 481
R Ry y =7.431°, [FIAY, HEFTIEN, 159 F]
SIS AT 1 )

¢. =—5.94804
0.=4.0335 (26)
¢. =—1.71615

WAE (25, A =HhEEZM A K
@.=—5.8796
f.=4.1169 27)
¢.=—1.9232

st (26) = (27) WA, = b4 iR
243K 0. 065°, 0.083°, —0.207°, XA TE
=l 2SI A A R

., |=0.0111
| ¢, |=0.0202 (28)
¢, |=0.1076

et (28) T LLAE M, 7E I A RER R O
(Z D BB rEns, TR =402 25 0] U 55 br
B/NT 0.1076, TERE R KR DREESH -, "
MPEFEFRIE R T 0. 0111, i /2 B B0 2% Ol il 22 2
e I A 75 5K

4 2 it

ARSCHE T BE T B AL EE 1 R R R
WA T v, A AS S T I A R
X A 5 AR A A R AR R e M R N
M A0 A E AT A B AR A P I It 2 B R
P ok R 2 2% W D R A AT R RN PR A
R, I REHE— AR B ) A P R Y A R

ST P Ay B U 8 A e 0 3k ik AT R R A
FHOCH 4 o B B A, Al W, vTE T

RET RAURS LB E AR A, BA BTN
TR HANE .

S #Hk (References)
C1] 220, AT, @R, 45 . 28k B AU i S0 3 fl
AR ] . WEESHEW, 2018, 1 (1) 71-76.
LIX P, RENP C, GAO Y, et al. Distributed FOV fusion



72 5 %4k
algorithm for multiple heads star tracker [ J] . Flight 2017, 4 (5): 70-74 (in Chinese) .
Control & Detection, 2018, 1 (1); 71-76 (in Chinese) . L7] Xk, THEHE, BT, &, SEEHRSCERBE LR
[2] ®A3cH. Zmsh, XM, GEO DEM A £ TIMAEI KK geigit [J] . KEMTRFESEMR (HRBEMO . 2018, 41
Fempab eIk [J] . RAT AR 24, 2015, 34 (6): 533- (1) 26-29.
539. LIU H, WANG C Y, PANG G G, et al. Optical system de-
HU W J, NIE K K, LIU Z. Real-time handling of failure of sign of high-precision static star simulator [J] . Journal of
autonomous interference protection of GEO satellite earth Changchun University of Sicience and Technology (Natural
sensors [J] . Journal of Spacecraft Tt & Technology, 2015, Science Edition), 2018, 41 (1): 26-29 (in Chinese) .
34 (6): 533-539 (in Chinese) . (8] Xfr, skEE, #hi &, 5. HAHSIRE T 50K E
C3] T, XM, X, 5. BE =5 TESRKERSSRE BRSO (E30 [J] . e F R, 2016, 45
WA e RS [J] . = W ER 58 A . 2015, 41 (12): 1-5.
(3): 33-37. LIU S, ZHANG G Y, SUN G F, et al. Design of high-pre-
DING J Z, LIU X, LIU T, et al. A ground testing verifica- cision static star simulator with uniform sky background [J].
tion system for the high precision control system of the ZY-3 Acta Photonica Sinica, 2016, 45 (12). 1-5.
satellite [J] . Aerospace Control and Application, 2015, 41 [9] @, kEE, XA, % . BRSBTS E 0
(3): 33-37 (in Chinese) . B 011 . KREBMT R CHARFZERD . 2015, 38 (5):
L4 sktasc, xI8, Bebl. BREREEYIGE RGN [1]. 26-29.
RN A S Hl, 2017, 25 (11): 1-3. SUN G F, ZHANG G Y, LIU S, et al. Design of static star
ZHANG Y W, LIU Z, CHEN H. Research on satellite simulator and accuracy analysis [J] . Journal of Changchun
AOCS semi-test simulation test system [J] . Computer University of Sicience and Technology (Natural Science Edi-
Measurement &. Control, 2017, 25 (11): 1-3 (in tion), 2015, 38 (5): 26-29 (in Chinese) .
Chinese) . [10] Memisr, skEE, £, 4. SRR URS X A3 S
(5] hiame. frashle, mpusz, 5. JETREP 07 Em TR BHE SRR (1] . A 580k TR, 2014, 43 (6):
BAFRAET ik [J] . REESHN . 2018, 1 (2): 23-27. 1830-1835.
SHEN Y W, HE Y K, GAO S H, et al. A verification CHEN Q M, ZHANG G Y, WANG Z, et al. Design of
method of satellite attitude and orbit control software based static star simulator based on testing of very high precision
on synchronous simulation [ ] ] Flight Control & star sensor [J] . Infrared and Laser Engineering, 2014, 43
Detection, 2018, 1 (2): 23-27 (in Chinese) . (6): 1830-1835 (in Chinese) .
L6] k@, £m. —Ff 2 g mEmmreE 1] . [11] ==k . DRAPERSHHFESER [M] . dtat. JEatii

S 5 B, 2017, 4 (5) . T0-74.
ZHANG Z D, WANG X. A method of testing the space

point of star sensor [J] . Navigation Positioning & Timing,

23R K 2 AR 1998,
ZHANG R W. Satellite orbit attitude dynamics and control
[M]. Beijing: Beihang University Press, 1988 (in Chinese) .



